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must employ a, 7, as defined in Mr. Watson’s letter in your issue 
of January 27 (p. 296), These mechanical forces cannot, I believe, 
be expressed in terms of the values of a , b, c , u, v , w, and their 
differential coefficients at the point. This is a definite physical 
argument in favour of the existence of a, 7, within a magnet. 

St. Moritz, Engadine James C. McConnel 


“Phantasms of the Living” 

Nothing in your last week’s notice of “ Phantasms of the 
Living ” gratified me more than the attention paid to our experi¬ 
mental results. The grounds of our own confidence in them are 
(1) that the conditions were in many cases such as completely 
to exclude unconscious physical signs, and (2) that, if the success 
was due to fraud, it was not fraud which the investigators failed 
to detect, but fraud in which they must actively have shared. 
But, where the scientific presumption against new phenomena is 
so strong, it is best to recognise that no line can be drawn at 
which the evidence for them ought to be found convincing, and 
that, till it actually is found convincing, it is incomplete. Mean¬ 
while it ought to be sceptically approached—not with the 
impatient scepticism which denies that such facts can ever be 
proved, but with the cautious scepticism which perceives that 
they require a very great deal of proving. The object of this 
letter, then, is to urge the paramount importance of extending 
the area of experiment. This cannot be done without an amount 
of public spirit which it is very hard to evoke. The “ percipient ” 
faculty, even though possessed in a high degree, is very unlikely 
to reveal itself spontaneously : our only hope of discovering it 
is that trials in thought-transference shall be very widely made— 
which means that a large number of persons shall spend some 
time and trouble in a manner which will often appear to have 
been fruitless. It is difficult to press this on anyone as a duty ; 
but it is at any rate worth while to point out how simple and 
rapid the process of experimentation may be made. Especially 
anxious am I that a great many pairs of persons should carry out 
experiments of the very simple type described in “ Phantasms,” 
vol. i. pp. 32, 33. If any of your readers are willing to do this, 
will they kindly, before beginning, send me their names and the 
number of the trials that they propose to make, to guard against 
any selection of results ? Edmund Gurney 

14 Dean’s Yard, S.W., February 3 


University College, Bristol 

My attention has been called to a paragraph in your issue of 
the 3rd inst. (p. 326), referring to this College. Will you kindly 
grant me space to correct the statement made therein, which is 
inaccurate in some important points, and is calculated, as it 
stands, to injure our reputation ? 

No general reduction of the salaries of the Professors has 
been made, nor is it contemplated. Notice to terminate our 
en g a gement with two Professors has been given them, as it was 
believed that more advantageous arrangements could be made in 
their departments without affecting the quality of the instruction 
given. It is too true that the College greatly needs more liberal 
pecuniary support than it has hitherto received, but efforts are 
being made to procure it; and as yet the Council have no inten¬ 
tion of limiting the subjects hitherto taught, or of requiring a 
lower standard of attainment than that which has distinguished 
so many of their Professors. Albert Fry, 

Chairman of the Council 

University College, Bristol, February 7 


A Rule for escaping a Danger 

Suppose a weir, AB, across a river, and first let it be at right 
angles to the direction of the current. Suppose a man in the 
stream above the weir, nearer to B than to A. Let O be his 
position, and OX a perpendicular on AB. Then he cannot 
BX 

escape if his velocity, v, is <-. where u is that of the 

OB 

stream. If his full speed has this critical value, or if there is 
any uncertainty about his safety, he must swim at right angles 
to OB. s 

The rule is obviously correct, for to escape he must clear the 
nearer end of the weir, and must therefore exert his strength in 
the direction mentioned. Geometry puts it clearly : Reduce the 
stream to rest so that the weir is advancing on the man with 


velocity u. Let P be the point at which the man is overtaken, 
then, if PN be perpendicular to AB, 

OP PN 
v u 

so that P is on a conic for any given velocity. Varying v, he 
will escape if the conic reaches the bank. The first to do so 
touches at the end C of the minor axis, and since CB is a 
tangent, the angle COB is right. Also now 

v \ u — OC : CB = BX : OB. 

If the weir slants across the river, the direction of safety is 
still at right angles to the line joining O to A or B. The 
swimmer must decide, by looking in both directions, to which 
bank to direct his efforts. The locus of points for which both 
directions give the same distance is, to axes through the middle 
of the weir up and at right angles to the current, of the form 
{y-x - 2 .aby + b 2 x){y 2 a - ibxy + ab 2 ) — by{x 2 — a 2 ) 2 , 
a quintic having cusps at A, B. 

The rule fails if the change of velocity as one approaches the 
bank be considerable. One would then strike more across. 

If one were being charged by any insensate object, the rule 
would of course apply. Frank M or ley 

Bath College 


Abnormal Cats’ Paws 

In reference to the recent articles in Nature on six-toed 
cats, allow me to remark that the experiment about to be tried 
on one of the small islands off the English coast has apparently 
been anticipated at the village of Morriches Centre, on Long 
Island, where nearly all the cats have at least one supernumerary 
digit on all feet, and are currently called, in the place, “ double¬ 
footed.” I have a specimen showing the abnormality distinctly. 
I say “ apparently,” because there can be little doubt that at 
some time a single individual was introduced, which has become 
the ancestor of all the “six-toed” cats in the village. 

E. W. Claypole 


Abnormities in cats’ paws occur rather frequently in Massa¬ 
chusetts. They are called mitten cats, and are much in demand 
because they are considered to be good mousers. The first I 
ever saw was a male yellow tiger, whose four paws had two 
extra toes strongly developed. A little stray female kitten which 
was brought up at my house had two abnormal fore-paws with 
four extra toes on each. As there are no male cats in our neigh¬ 
bourhood with any abnormity I was very anxious to see whether 
her young ones would inherit the shape of their paws from the 
father or mother cat, and whether some abnormity would also 
appear in the hind-paws. She had eight, and only one of them 
with four normal paws ; all the others inherited from the mother 
the abnormal fore-paws, some even having five to seven extra 
toes, with perfectly developed claws and pads. I did not pay 
attention to the sex, but brought one up on account of its strong 
build, which turned out to be a male, and another for its beautiful 
stripes, which was a female. The old cat rested nearly a year, 
and then again had eight three times in succession, in April, 
June, and October, and every time only one with normal paws. 
The mother is a pale grey tiger, and each one of the young ones 
was differently spotted, and, as I believe, had a different father, 
as I recognised the marked resemblance to the various visitors to 
our garden. I paid no attention to the sex, but brought up from 
the last litter the strongest looking, which turned out to be a 
male, and two others—the one selected by a child, the other 
because it had seven extra toes. Both these were females. 

H. A. Hagen 

Harvard University, Cambridge, Massachusetts, January 5 

The Cross as a Sun Symbol 

The use of the cross as a sacred symbol dates from the earliest 
times, and is almost universal. It occurs upon the monuments 
and utensils of every primitive people from China to Yucatan. 
In many, perhaps in a majority of, instances it U used as a 
symbol of the sun. One of the oldest and most widely occur¬ 
ring forms is the cross with crampons turned to the right or left, 
the svastika and sauvastika of India, the “ Thor’s hammer” of 
Western Erirope. Prof. Max Muller thinks that the svastika 
represents the vernal sun, and is hence an emblem of life, 
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health, and creative energy (Schliemann’s “Ilios,”p. 348). Mr. 
Edward Thomas {ibid.) believes it to have arisen from the con¬ 
ception of the sun as a rolling wheel. The Chaldean sun 
symbol was first a circle, then a circle with an inscribed cross. 
The symbol of the sun-god at Sippara is a small circle with four 
triangular rays, the four angles between being occupied by 
radiating lines, and the whole circumscribed by a larger circle. 
The same symbol occurs repeatedly upon the shell gorgets of 
the mound-builders (Second Annual Report of the U. S. Bureau 
of Ethnology, plates liii., lviii., and lix.). The peculiar figure 
repeated upon the facade of the “House of the Nuns” at 
Uxmal seems to be a conventionalised circle and cross with rays. 
The Moqui symbol for the sun is a Greek cross with a small 
circle at the centre, in which are three marks to indicate the eyes 
and mouth of a face (First Annual Report of the U.S. Bureau 
of Ethnology, p. 371). It is needless to multiply examples: 
the important question is, How has the cross come to be a 
symbol of the sun ? If anyone will observe carefully a lamp, 
or other bright light, with partially closed eyes, the answer will 
be obvious. The rays which appear to proceed from the lumin¬ 
ous point always form a cross of some kind. A little experi¬ 
menting will show that this appearance is due to reflection from 
the eyelashes and edges of the eyelids. The same experiment 
may be tried with the sun itself: if observed when considerably 
above the horizon, squinting will be unavoidable. If the head 
is erect, the downward arm of the cross will be much the 
strongest, and the upward arm may be obsolete ; but if the head 
is thrown back, the arms will be nearly equal. The evolution 
of the sun symbol seems to have been as follows: He was first 
represented by a circle or disk as he appears when near the 
horizon ; observations made when he was shining brightly re¬ 
vealed the crossed rays. This led to a combination of the circle 
and cross. If this hypothesis be correct, the svastika was 
originally neither a rolling wheel, nor, as Burnouf supposes, the 
crossed sticks from which our ancestors elicited fire; but it is 
a modification of the circle and inscribed cross. 

It is not claimed that the cross has in every case originated in 
this way ; but since sun-worship is known to have been an 
almost universal form of primitive religion, and since the un¬ 
scientific observer would be sure to regard the crossed rays as 
an es ential part of the sun, this hypothesis furnishes a reason¬ 
able explanation of the universality of the symbol. Anything 
bearing the cross would be regarded as sacred; hence the 
Egyptian worship of the scarab, as noticed by Mr. R. G. Hali- 
burton (Nature, vol. xxxiv. p. 610), and the spider-gorgets of 
the mound-builders (Second Annual Report of the U. S. Bureau 
of Ethnology, plate lxi.). Not the least remarkable feature of 
the subject is the fact that the most ancient and universal symbol 
of the physical sun should, for entirely independent reasons, 
continue in use as the sign of “the Sun of righteousness ” and 
“the Light of the world.” Charles R. Dryer 

Fort Wayne, Ind., U.S. A., January 12 

Clausius’s Formula 

In the report of our preliminary communication to the Royal 
Society, reported in your issue of the 13th inst. (p. 262), we give 
Clausius’s formula intended to express the relation between the 
gaseous and liquid states of matter as 
RT <• 

v-a T (v + fi)’ 7 ' 

We should have mentioned that this formula has been amended 
by Clausius to 

RT c 

v - a <d(v + 0)' 2 

where 0 = aT n b. As 0 is a function of T, it is evident that 
this latest form also is not in agreement with the simple relation 
pointed out by us for ethyl ether, 

p = i>T — a. 

William Ramsay 

January 20 Sydney Young 

Notes on Certain Traits of Infant Navajos 

As we know, the Navajos are an American tribe of Indians, 
scattered for the most part over the Territories of New Mexico 
and Arizona. Quite a number of them live with their families, 


in the curious little habitations they erect, about the frontier 
military station of Fort Wingate, New Mexico. It is in this 
latter place that I have had the opportunity, for over two years 
past, of studying many of t heir ways and customs. And it was 
here, too, that, a few days ago, I went out among them with a 
photographic camera, armed with an English instantaneous 
shutter, with the view of taking a few pictures of them while 
they were actively engaged in some of their very interesting 
games. 

After having obtained four or five more or less satisfac¬ 
tory plates, the Indians became quite restive, as they rather 
object to that sort of a thing ; and, as if by common consent, 
they gradually disappeared, a few at a time making for one of 
their low, conical-shaped mud huts, where they entered through 
the single small door at its side. In less than half an hour there 
were none of them to be seen outside at all, and, knowing full 
well that they would not appear again so long as I remained 
upon the ground, I shouldered my instrument and prepared to 
come away. At the time, I was standing between two of their 
huts, situated some three hundred yards apart, with a well- 
beaten, though narrow footpath passing from one to the other. 
There were no trees within a quarter of a mile, the plain being 
sparsely covered with sage-brush, the plants being from 2 to 
3 feet high. Just then one of their babies toddled out of the 
doorway of the upper hut; the child could not have been over 
ten months old, and wore only a very dirty little shirt, which 
came about half way down to its knees. It looked more like 
an infant Eskimo than any child, not white, that I know 
anything about; and it started right down the path with a very 
unsteady baby-waddle, making for the lower hut, where I 
imagine its mother had taken refuge from my mercile ss camera. 

I had often longed for a good picture of a Navajo baby in its 
native plains, and here was an opportunity not to be lost. So, 
stepping a few feet out of the way, in an instant I had my 
instrument in position, focused on the path, and, with instanta¬ 
neous snap ready, I stood quietly for my subject to pass. On 
he toddled, until he came within about 30 feet of me, where he 
suddenly stopped, and, to my surprise, seemed to fully take in 
the situation. 

At this stage, I feel quite sure mat one of our babies, espe¬ 
cially at this tender age, would have begun to cry, and more 
than likely retraced its steps to the hut from whence it had 
issued. Not so, however, this infant Navajo ; and, mark the 
difference. He steadily watched my every movement, and was 
evidently determined to reach the lower hut. Very cautiously 
leaving the path on the side furthest from me, he was, in the 
next instant, behind one of the sage-brushes, which was some¬ 
thing over a foot taller than the baby. From this position he 
peered through the leafless twigs at me, to see what I would do 
about it. A little annoyed at this turn in affairs, I threw the 
focus ng-cloth over my head, and turned the instrument on him. 
Taking advantage of this temporary concealment of my head, 
he ran, thoroughly baby-fashion, to the next lower brush, a 
distance of some 10 feet, where, hiding as before, he crouched 
down, and stared at me like a young lynx through the twigs. 
He now looked, for all the world, the young Indian cub at bay, 
with all the native instincts of his ancestors on the alert, and 
making use of all the strategy his baby mind could muster. It 
was a wonderfully interesting picture to study ; but, fearing that 
I would lose a permanent memento of it, I turned to lift my 
instrument, with the view of taking a much nearer position, 
when, again facing the brush where I had last seen the baby, it 
was, to my great surprise, not there, but had scampered to the 
next lower one, in the direction of the hut for which it was 
bound. A full-grown buck of the tribe could not have possibly 
managed this last movement any better. As it ran to the still 
next lower brush, I was astonished beyond measure (for, I take 
it, I am a good stalker myself) how it took advantage of every¬ 
thing that lay in the short intervening distance, and how, after it 
arrived at the brush, it immediately took a position on the opposite 
side of it, from where it could make another quick start, and yet 
not lose sight of my movements. And, mind you, all this from a 
baby only ten months old at the most. As it was rapidly gaining 
its point and approaching the lower hut, in sheer desperation 
I ran up on its last place of concealment, holding my camera in 
such a way that I could immediately place the tripod in position, 
which I succeeded in doing, with the lens levelled directly at its 
head, and not 3 feet from it. It now stood up to the full extent 
of its baby height, and, giving vent to a genuine infantile bawl, 
it made a break for the final point of its destination, for there 
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